Secretion of the Escherichia coli outer membrane proteins OmpA and OmpF in Bacillus subtilis is blocked at an early intracellular step.
When the genes coding for the outer membrane (OM) proteins OmpA and OmpF of Escherichia coli are fused to a signal sequence of a bacillar exoenzyme and expressed in Bacillus subtilis they remain cell-bound and the signal sequence is not cleaved. To identify the step of arrest in the export of these proteins we studied their accessibility to protease applied to intact protoplasts; they remained resistant indicating fully intracellular localization. Both proteins appeared associated with the cell membranes in sedimentation and flotation centrifugation experiments. However, OmpA and OmpF proteins synthesized in B. subtilis without a signal sequence were similarly associated with membranes in centrifugation experiments whereas electron microscopy showed the presence of intracytoplasmic inclusion bodies not obviously attached to the cytoplasmic membrane. We conclude that OmpA and OmpF proteins even when provided with a functional signal sequence do not enter the export pathway in B. subtilis, probably owing to lack of a specific export component in B. subtilis.